Introduction: This study is in line with the plan to farm trout in cages in the southern areas of the Caspian Sea (Mazandaran waters-Kelarabad) which was carried out in 2012. Methods: Sampling was conducted on a monthly basis and at 3 stations. The goal of this study was to examine the condition of planktonic groups, density, biomass and diversity in the location of fish cages and comparison with the control station.
INTRODUCTION
According to various physicochemical water chemistry of the rivers leading to the sea due to the entry of waste and sewage of industrial plants, urban, rural and agricultural communities, to the sea due to has resulted in changes in the living and non-living ecosystem communities of the Caspian Sea. Other factors such as the arrival of Mnemiopsis leidyi of the Black Sea into the Caspian Sea [1] , climate changes and water balance of the Caspian Sea has extremely affected the diversity and abundance of phytoplankton species [2] and zooplankton [3] . According to the program of the new fish cage (cage culture) in the development of aquaculture in the country, especially in the Caspian Sea, if this is not done by keeping environmental considerations in the framework of a comprehensive program, it may cause irreparable damage. Based on the reports of [4] change in the structure of the planktonic communities after the establishment of fish cages with the nutrients was obvious and this increase in the amount of nutrients and phytoplankton biomass has increased as a result will raise the biomass of invertebrates, especially herbivorous zooplankton groups including Cladocera. Farming fish in the sea has internationally spread and although it provides plenty of marine products for human consumption, alternatively puts pressure on food supplies and ocean fisheries [5] . It should be noted that the development and excessive exploitation of aquaculture in the sea has potentially had negative environmental effects, too especially farming fish enters into the water plenty of nutrients and dietary energy sources of the fish where the local effects of fish aquaculture on the environment compared to other systems, such as seaweed or shells aquaculture is at the highest level, However, its economic interests may also be at the highest level [6] . Dense fish cages provide noticeable amounts of organic waste and inorganic solution particles [7] . Entrance of large amounts of nutrients from the land to combine with nitrogen and phosphorous output intensive farming of fish in the sea coastal systems will guide them towards Eutrophication. Many column studies of fish in the cages in the Mediterranean on the chemistry of water column, marine plants, nutrients and plankton have shown it [8] . Phytoplankton play a vital role in absorption of nutrients, organic matter ad excessive input of fish in the water column, these primary producers are fed by larger groups such as zooplankton trophic chains [9] . However eutrophic levels and changes in the composition of nutrients induce hazardous algal blooming [10] which in return affects the farming fish in the cages [11] . The effects of fish cages on marine phytoplankton and expansion of nutrients has been well established [12] . However, few of these studies have entirely focused on the structure of phytoplankton populations and its relationship with environmental parameters under pressure of farming fish in the sea [13] noted that the tissues of fish waste as a food fish in the cage, it can be a direct source of nutrients to support the farming of phytoplankton. The feeding zooplankton and other marine fishes play a key role in regulating biomass of phytoplankton and chlorophyll was kept at a very low level and this effectively resulted in the transfer of nutrients to the food web [14] . Given that information on the effects of fish farming in cages on the southern coast of the Caspian Sea biological groups is limited, the aim of this study was to evaluate the effects of salmon farming in cages in the southern areas of the Caspian Sea in the West Kelarabad on the structure of the population, biomass and diversity of phytoplankton and zooplankton. This study has focused for the first time on the new aquaculture activities in the Caspian Sea and taken the initial steps to investigate the effects of fish farming in cages.
METHODS
Sampling was done in 2012 as a seasonal period of 1 year 3 at stations in the southern areas in the Kelarabad zone of the Caspian Sea (Fig 1) . The place for the implementation of fish farming in a cage is located at the longitude of 36º43´44" and the latitude of 51º15´24" within the city limits of Kelarabad. The place of fish cages culture was at a depth of 30 meters and it was of one cage. The size of cages deployed at the sea was with a diameter of 16 meters and at the height of 8 meters above the sea level. Station 1 at the site of the cage, station 2 at a distance of 500 meters in the west as the site of the cage control station and station 3 was chosen within 50 meters east of the location. Phytoplankton sampling was conducted by Naskin sampling. Samples of surface layers, at 10 and 20 meters depth were collected in glass bottles. The samples were then fixed by formalin to a final volume of 2.5% and were transported to the laboratory. Samples were tested in the laboratory ISO 17025 standard. So that after 2 weeks of sedimentation and living in the dark and stationary place it was prepared for centrifugation and was analyzed using the Nikon optical microscope with the qualitative analysis (combined species) and the quantitative one (counting separate species). Identification of species was done based on valid keys and especially Russian ones [15] [16] [17] . Finally, considering the dilution factor, density was calculated in cubic meters [18] . Zooplankton sampling was done by 100 micron zooplankton with diameter of 36 centimeters. The samples were collected and fixed in a glass container with formalin rate of 4% [19] and were transported to the laboratory for examination. For the concentration of the example, a net with a smaller spring than the net samples was used [20] . To count zooplankton by pipette sample, they were placed on counting containers of Bogarov and samples that were scattered across the chamber were counted [20] . The samples were transferred to the counting container of Bogarov and were identified and counted under the Invert microscope. And to get the weight of the living creatures, their lengths were measured and calculated using their geometric shapes [21] which in this study the weight of sea animals in the Black Sea has been used [22] . To calculate the species diversity the species diversity of Shannon index was used [23] . This index takes into consideration both the number of species and the distribution of the species and their relationship is as follows: Where H is the index of species diversity and Pi is the ratio of the number of species to the total number of the species and Shannon index value varies between zero and 6 and the greater it is, it shows its great diversity of species in the ecosystem. To determine important species index (ISI) an among of phylum, we used the equation [24] : ISI = (fi) × (Di), where fi is the frequency percentage of species i, and Di the mean relative abundance of species. To analyze the information Excel 2003 and SPSS 11.5 software were used. In this study 5 phylum of phytoplankton including Bacillariophyta (22 species), Pyrrophta (9 species), Cyanophyta (5 species), Chlorophyta (1 species) and Euglenophyta (2 species) were identified. Also in examining the zooplankton population groups of Haloplankton including the phylum of Copepoda (1 species), Rotatoria (1 species), Cladocera (2 species), Protozoa (2 species) and Meroplankton including phylum of Cirripedia (1 species) and Bivalvia (1 species) were identified ( Table 1 ). The results showed that the highest densities of phytoplankton were found in spring at station 1 with a mean number 34044338 ± 109600000 cubic meters in the location of breeding cages. While in other seasons, especially in stations 1 and 3, the highest density was with an average number of 126533106 ± 300600000 cubic meters in total. Also the greatest density of zooplankton during the year in the spring season was in station number 1 with the average of 3991 ± 895 cubic meters which in most of the seasons had the highest density in the same station, too. The population density of zooplankton and also their biomass during the whole year was the most affected by the copepods population (67%), thus the dominant species of these zooplankton was Acartia tonsa. Phytoplankton populations in most seasons were affected by the population of Bacillariophyta so that it composed 84% of the total population and the most dominant of these species in the most seasons and in the most stations was the Thalassionema nitzschoides. Biomass of phytoplankton in spring and winter was under the dominance of diatoms and in summer and fall was influenced by the biomass of Pyrophyta but the population of Pyrophyta in most of the stations and in the most of the seasons were affected by Bacillariophyta. The analysis of ANO-VA density and biomass of phytoplankton at the station and during different seasons showed a significant difference (P < 0.05), this analysis showed similar conditions for the intensity and biomass of zooplankton too (P < 0.05). The concentration of phytoplankton at station groups 1 and 3 was also much higher than the 2 stations. Shannon index for phytoplankton groups varied between 1.25 and 2.37 (Fig 3) . There was no significant difference found in terms of diversity at different stations (P > 0.05). The correlation analysis (Pearson) in examining the relationship between the population of phytoplankton and zooplankton indicates a strong positive relationship between the population of the two groups at all the three stations in spring and in autumn (r = 0.9, P < 0.01). Fig 4 shows the density and biomass of zooplankton groups. The results showed that the density and biomass of zooplankton in spring and winter in stations 1 and 3 was more than that of station 2, where it can be related to the presence of cage fish farming. There was a significant difference between the density and biomass of zooplankton in different seasons (P < 0.05).
Shannon index for the groups of zooplankton varied from 24.0 to 41.1 (Fig 5) . No significant difference was found in terms of diversity at the different stations (P > 0.05). 
DISCUSSION
Fish cage culture farming in the southern of the Caspian Sea is a fragile design, which could play a significant role in the development of aquaculture. The fish cage culture can play a significant role in the development of aquaculture but if carried out without taking the environmental considerations into account, it can create a lot of damage to the Caspian Sea plankton as the first food pyramid in the chain. Because studies on the effects of fish farming in cages on the population structure of phytoplankton and zooplankton show a change in their structure because some of the parameters such as using food for feeding and farming the fish in the cages, taking antibiotics to control the diseases or increase the immunity of bodies of the fish in the cages, the amount of uneaten food and presence of nutrient substances in food and soluble water and ultimately influencing the water quality especially changing the amount of phosphorous and nitrogen can affect the structure of plankton [25] . Demir et al. [26] stated that the density of zooplankton in fish cages off the coast of Turkey increased due to high amounts of ammonium, nitrate and phosphorous but it did not happen on the coats of Brazil [27] . In the present study the population of diatoms compared to other groups of phytoplankton comprised the major part of the density and biomass of microalgae. The results shown that station 1 had the highest density of phytoplankton in spring where it can depend on fish farming in the cages. The increasing temperatures in summer, growth, feeding and discharge of nutrients and organic matter levels are increased in the fish rearing environments more than outside [28] . Due to the increased microbial activity in the spring and summer more nutrients are removed from the sediments which means that the inorganic nitrogen soluble in the farming area and waters nearby especially in cages with high density and low water exchange, enhance the growth of phytoplankton and stimulation of algae blooms [29] . In the present study, station 1 in terms of zooplankton populations in comparison to the station which had the highest densities only in the spring season, in particular regarding the copepods that were high in most of the seasons, which may be the effects of grazing zooplankton on not rising the population of microalga in relation to the other effective stations.
The most dominant species of phytoplankton in the population of microalga species was Thalassionema nitzescoides which is popular and favored by the native species and grazers [2] . Moreover, the population of zooplankton in the two seasons of spring and autumn showed a great correlation with the population of phytoplankton. Although Bacillariophyta in terms of population in relation to other samples were dominant in most seasons, but biomass of phytoplankton in the summer and autumn were affected by Pyrophyta because the species belonging to this phylum are larger size than other species of the others [30] . reported that presence of Salmon cage culture farming of open water causes increase in the density of Dinoflagellate in a short term whose reason can be attributed to the rise of ammonium density and inorganic substances which leads to stimulation of growth of Dinoflagellate, because they can graze the diatoms and consume organic nitrogen, carbon and phosphorous. In this study, the predominant species of Dinoflagellates, including Prorocentrum obtusum, Gymnodium variable and Pridinium achromaticum were present at all stations, with results were in line with those of [30] . The comparison of diversity indices in phytoplankton and zooplankton especially at the stations 1 and 2, shows a negative trend in most seasons of the year, because in the seasons of spring, summer and autumn Shannon index of phytoplankton at station 1 is respectively less, more and less that station 2 (control station) while the zooplankton Shannon index shows the opposite trend. Sidik et al. and Skejic et al. [31, 32] observed a close diversity of phytoplankton among the fish cage culture and those in the control places. Marine fish production from aquaculture from fish farming places produce significant amounts of output including nutrients, food waste, faces and other components in which these outputs can have adverse effects on the local environment depending on their release and their time period of release [33] . Assimilation and replacement of low water in the lakes, such as the Caspian and reduced water flow rate due to fishing nets and cage aquaculture systems decrease the diversion and distribution of high volume of nutrients and lead to long-term accumulation of nutrients and also will increase the carrying capacity of the environment where the results of the study have confirmed. Ning et al. and Jiang et al. [28, 34] reported that resistance of an ecosystem may cause the required delay for the steady and slow process of eutrophication; in addition, if you place the fish in a sea of more depth and stronger hydrodynamic regime, its negative effects on the environment would be negligible. Rich environment of the system makes changes in the trophic network and creates water balance and reduces the diversity of phytoplankton communities and causes enormous growth of some of species. Thus the population of phytoplankton is a good means in the detection of environmental conditions that respond to changes in the structure. Water rotation diet directly affects the structure of phytoplankton and can be effective in accessing the nutrients in the water column [35] and reduction in the diversity along with increase in certain population of phytoplankton is one of the responses [36] . In this study, the Nodularia spumigena was present only at station 1 and it shows that in case the favorable conditions are ready to grow and reproduce and get ready for starting to algae bloom. Makaremi et al. [37] noted that algae blooms have been observed in 2005 in the western coast of the Caspian Sea (Guilan), Roushan Tabari et al. [3] have also seen algae blooms that occurred off the coast of the Mazandaran in the Tonkabon and Noshahr regions related to the Nodularia spomigena region which is consistent with the results of this research.
In the recent study, in most of the seasons the population of both the phytoplankton and the zooplankton of certain species were dominant. Although during the past few years there have been invasive species diversity and biomass of phytoplankton present which have affected the density and biomass of native microalga of the Caspian Sea especially in winter [2] but fortunately despite the presence of invasive species in the study, but most of the investigated stations were not dominant and the dominance of phytoplankton and zooplankton was affected by the native species of the Caspian Sea. Due to the dense nature of fish farming techniques and high concentration of biomass and waste, fish farming inevitably has influences on the environment; therefore, considering the levels at which environmental change is not dangerous is important [38] . The most significant environmental effect of apparent fish farming in cages is the organic load of the particular organic matter such as uneaten food or defecates on the seabed. Poor performance of nutrition, high density and the quantity of fish in fish cages culture usually leads to high numbers of death of the fish [39] . If the water output from aquaculture cages with high concentrations of nitrogen and phosphorus is continuously discharged without treatment, the desired area may be under poor or bad management conditions or may have permanently had high levels of organic matter [29] . Shannon diversity index on phytoplankton groups in different seasons showed that the highest index was in the summer and at station 1 where fish cage is located that can be due to the increased load of nutrients at the site of the cage, high water temperature and provision of proper conditions for the presence of different species [40] . Asserted that per every ton of salmon approximately 250-300 suspended solids from fish excrement and food residues are released into the environment. Also Phillips et al. [41] stated that the amount of suspended solids resulting from excrement from farming one ton of salmon trout fish in cages for food waste was estimated about 150-300 kg and fish feces around 250-300 kg which corresponds with the result obtained from the present study. Species diversity, species frequency and biomass of benthic communities occur within the range of 15 m from the cages so that the most noticeable effect occurs within 3 meters [42] . In the vicinity of the cages opportunistic species are found dominant and in the range of 3-15 m of the cages provide suitable habitat and available food source for benthic communities [43] . This issue is open to examination for the cage fish farms in the region of Kelarabad because the highest density in spring at stations 1 and 3 has been observed respectively at their location and also 50 meters to the cages in winter at station 3 which confirms the results of this research. The results showed that the density and biomass of zooplankton at stations 1 and 3 was higher than station 2 which is consistent with the studies of the phytoplankton community which is indicative of the effects of trout fish farming cages on the phytoplankton and zooplankton communities. It is important to emphasize on this important point that the small differences found in the environment could be the sign that the environment is to some extent affected by the cage farming systems, which finally if the concentration of particles and nutrients that end up faster than the cycle that occurs in the system, its environmental results will be observable [44] . The conclusion is that the amount of density and biomass of phytoplankton and zooplankton in the locations of fish cage culture and also within 50 m of the cage was by far greater than that of the control station, in which will reflect the impact of fish farming cages on planktonic organisms and possibly algae bloom will be larger size (using several cages and places for the development of aquaculture) and its irreversible impact on the ecosystem in the future depending on the Caspian Sea. Therefore, it is suggested that in order to obtain more accurate information on the effects of fish farming cages on planktonic groups and or other biological groups (benthic organisms and fish) and abiotic (physic-chemical, heavy metals and so on) its pilot project on the southern shores of the Caspian Sea by keeping environmental considerations and in the context of a targeted program to be implemented.
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